UNIVERSITY OF NEW ENGLAND 


University of NAME: 
New England : 
STUDENT NUMBER: 


UNIT CODE: PMTH339 

PAPER TITLE: Differential Equations 

PAPER NUMBER: First and Only 

DATE: Thursday 8 October 2015 TIME: 9:15 AM TO 12:30 PM 
TIME ALLOWED: = 3 hours and 15 minutes 

NUMBER OF PAGES IN PAPER: _ THREE (3) 

NUMBER OF QUESTIONS ON PAPER: __ NINE (9) 

NUMBER OF QUESTIONS TO BE ANSWERED: NINE (9) 


STATIONERY | 2 | 6 PAGE ANSWER BOOKS | 0 GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: | 0 GRAPH PAPER SHEETS ) 0 GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: NONE 
CALCULATORS: PERMITTED (APPROVED MODELS ONLY) 
TEXTBOOKS OR NOTES: CANDIDATES ARE ALLOWED THREE (3) A4 SIZED 
PAGES (BOTH SIDES) OF HAND-WRITTEN NOTES 
INSTRUCTIONS FOR CANDIDATES: 

e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page 
e Answer all questions 


e Questions 3 and 4 are worth 7 marks each. All other Questions are worth 8 marks 
each 


e This examination paper MUST BE HANDED IN along with all supplied stationery. 
Failure to do so may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR CANCELLATION 
OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


PMTH339 Trimester 2, 2015 


Question 1 [8 marks] 


Find the general solution to the following differential equations 


(i) 
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Question 2 [8 marks] 


Given is the differential equation 


ry" + (1 —2x)y' + (a — 1)y = 0. 


(i) On which intervals can we be guaranteed that a solution to this differential 
equation exists? 


(ii) Verify that y, = e” is a solution. 
(iii) Using the Wronskian, find a second linearly independent solution, yo. 


(iv) y3 = e*(In(e|z|)) is also a solution to this equation. Is this a contradiction 
to the fact that we expect exactly two linearly independent solutions to the 
d.e.? Explain. 


Question 3 [7 marks] 


Find the general solution to the differential equation 
y — 2y' — 3y =0. 


and also the solution y for which y(0) = 1, y’(0) = —-1. 
Question 4 [7 marks] 


Find the general solution to the Euler differential equation 
xy" — Tey’ + 15y = 0. 


Question 5 [8 marks] 


Find a power series solution of the form 


CO 
— ) Ann” 
n=0 


for the equation 
y" — xy = 0, 


satisfying y(0) = 1 and y/(0) = 0. 
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Question 6 [8 marks] 
Apply separation of variables to the heat equation 


du 4 0°u 


at Oa? 


to obtain two ordinary differential equations in which t and x are respectively the 
independent variables. (You are not required to solve these ordinary differential 
equations. ) 


Question 7 [8 marks] 


Find the eigenvalues and the corresponding eigenfunctions for the following 
problem: 


u"+d\u=0, w(0)= u(r) =0. 


Question 8 [8 marks] 
State the comparison theorem. Show that every solution of 


u” + (3+cosx)u = 0 


has an infinite number of zeros. 


Question 9 [8 marks] 
Determine the critical points, their type, and their stability for the system 
dx 
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Writing your name and number on the front will help us confirm that your paper 
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